Abstract
Introduction
Marine salt is obtained by evaporation of sea water due to the combined effect of wind 51 blow and sunlight heat in the solar saltworks. Saltpans are located near the sea, 52 becoming peculiar environments inhabited by wildlife species associated with high 53 salinity conditions. Concern has arisen as consequence of the vulnerability of these 54 environments to anthropogenic pollution. Run-off from farms and industries may 55 contain high concentrations of pesticides and industrial sub-products and reach these 56 vulnerable coastal locations, with a deleterious impact on the briny aquatic systems [1] . 57
This fact can also affect to the quality of the marine salt produced. Several authors have 58
reported the presence of contaminants in coastal sea and saline waters, such as 59 pesticides [2] , halocarbons, aliphatic and aromatic hydrocarbons and ketones [3] . The wide majority of methods reported until now in the environmental field are 83 focused on a limited list of target contaminants. Even in the case that target pollutants 84 investigated belong to priority lists, target methods do not allow the wide-scope 85 screening required to investigate a large number of compounds that might be present in 86 the samples. In most target methods, other non-selected contaminants would not be 87 detected due to the specific-analyte information acquired. Although conventional MS 88 7 Corporation, Manchester, U.K.), operating in electron ionization (EI). GC separation 147 was performed using a fused silica HP-5MS capillary column with a length of 30 m, an 148 internal diameter of 0.25 mm and a film thickness of 0.25 µm (J&W Scientific, Folson, 149 CA, USA). The injector temperature was set to 280°C. Splitless injections of 1 µL 150 samples were carried out. Helium (99.999%; Carburos Metálicos, Valencia, Spain) was 151 used as carrier gas at a flow rate of 1 mL/min. The interface and source temperature 152 were set to 250°C and a solvent delay of 4 min was selected. 153
The oven program in GC-TOF MS analysis was programmed as follows: 90 °C 154 (1min); 5 °C/ min to 300 °C (2 min). The TOF MS operated at 1 spectrum/s, acquisition 155 rate over the mass range m/z 50-650, using a multichannel plate voltage of 2850 V. 156 TOF-MS resolution was approximately 7000 (FWHM). Heptacosa standard, used for 157 the daily mass calibration and as lock mass, was injected via syringe in the reference 158 reservoir at 30°C for this purpose; the m/z ion monitored was 218.9856. The application 159 manager ChromaLynx and TargetLynx was used to process the qualitative data obtained 160 from standards and from sample analysis. Library search was performed using the NIST 161 Table 1) . This kind of contaminants have been also found in other studies 215 Table 1 shows the contamination pattern observed in the marine salt and seawater 218 samples studied in this work. The seawater sample collected from the sea shore at Torre 219 la Sal (S2), considered as a protected natural area relatively free of contaminant sources, 220 was almost free of the contaminants found in marine salt, and only two alkyl phenols 221 and one organic acid were identified. On the contrary, the marine salt samples were 222 more contaminated. The type of compounds detected seemed to vary according to the 223 geographical location of the saltwork. 224
As an illustrative example, Table 2 shows the confirmation of identity of the 225 compounds detected in "Santa Pola" salt sample (S3). The elemental composition could 226 be proposed for at least four m/z fragment ions based on accurate mass measurements. 227
In addition, the experimental accurate mass for the main ions was compared with the 228 theoretical ones. In general, mass errors were below 3 mDa, except for a few low-229 abundant ions. An example of the non-target detection of TCPP in "San Pedro del 230
Pinatar" salt sample is given in Figure 2 . Five ions were selected from the EI spectrum 231 for the accurate mass confirmation of the identity of TCPP, with mass errors always 232 below 2.6 mDa. In addition, the chemical structure suggested for these ions was in 233 agreement with that of TCPP. 234
It is worth to notice that several of the compounds detected belong to the OPEs 235 family. These chemicals are produced in large quantities for their use as flame 236 retardants, plasticizers and also as pesticides. Their widespread use and presence in host 237 materials led to a continuous discharge and distribution through wastewaters [15] , and 238 coastal areas are the fate of wastewaters from industrial and urban activities containing 239 these and other pollutants. As a consequence of the toxicity and environmental 240 persistence of OPEs, their presence in marine salt intended for human consumption 241
should be under control. 242 EHDPP were acquired in a subsequent step to perform additional experiments for 244 confirmation. We could not find the reference standard of bis(1-chloro-2-propyl) (3-245 chloro-1-propyl)phosphate, which was also detected in the non-target screening. Using 246 reference standards it was feasible to test the retention time and to obtain their TOF MS 247 spectrum to unequivocally confirm the presence of these compounds in the samples. 248
The experiments with reference standards allowed us to confirm all positives previously 249 reported by TOF MS, demonstrating the excellent potential of this technique for 250 identificative purposes, even without reference standards. 251
As an illustrative example, Figure 3 shows the eXtracted Ion Chromatograms 252 (XICs) for the positive of EHDPP detected in "La Trinitat Saltwork" salt sample (S1) 253 which could be additionally confirmed using the reference standard. The presence of the 254 chromatographic peaks in the XICs, at the expected retention time, and the attainment 255 of all Q/q ratios when comparing with the reference standard allowed the confirmation 256 of the finding in the sample. The corresponding EI accurate mass spectra generated by 257 TOF MS are also shown. Mass errors for four representative ions were below 3.2 mDa, 258 which gave more confidence to the confirmation process. Chemical structures for the 259 most abundant fragment ions were suggested based on the elemental compositions 260 proposed accordingly to the accurate mass measurements given by the instrument. 261
Apart from OPEs, the most abundant compounds detected were alkyl phenols. 262
Fragrances and plasticizers were also identified in some salt samples. The presence of 263 alkylphenols in aquatic environments has been previously reported by several authors 264 The presence of Di-(2ethylhexyl)adipate in marine salts is also of concern. This 279 compound is used as plasticizer for food packaging, presents high toxicity for aquatic 280 organisms and is considered as endocrine disruptor [23] , and it has been reported to be a 281 liver carcinogen in mice [24] . Another plasticizer detected, and also considered as 282 endocrine disruptor, was benzyl butyl phthalate. This compound has been previously 283 reported to be present in marine sediments [25] . Butylated hydroxytoluene (BHT) was 284 detected also in samples 3 and 4. This compound is an antioxidant widely used as food 285 it has also been prepared synthetically for its use as a fragrance [29] . 299
Other relevant compounds detected in marine salt were benzophenone and 3-300 methyl-benzophenone, used as photoinitiator in UV-curing applications and as UV filter 301 given by this technique it has been feasible to identify many contaminants in a reliable 324 way, even without reference standards being available, as illustrated in this work. 325
Surely, several of the compounds detected in marine salt would not had been detected 326 using a target approach, as although relevant they might not have been included in a 327 target screening, which is typically focused on a limited list of priority pollutants. 328
In the light of the results reported, we can conclude that priority pollutants, 329 typically subjected to strict control, constitute only part of the large chemical pollution 330
puzzle. There is a diverse group of unregulated pollutants, including industrial sub-331 products, PPCPs, and an increasing concern on the risks that they pose on humans and 332 on the environment. 
